This report describes a rare occurrence of spontaneous closure of direct bilateral carotid cavernous fistula in a 62-year-old woman who had head injury.
Introduction
A post traumatic carotid cavernous fistula (CCF) is direct communication between the internal carotid artery and the cavernous sinus which is usually high flow and most often develop as a consequence of head trauma 1-7. Particularly in Thailand, it almost always results from a motor vehicle accident!.
The symptoms depend on venous drainage patterns whose classical ocular presentation involves pulsatile exophthalmos, bruit, chemosis and visual disturbances 1,2,3,8. In recent years, transarterial embolization by detachable balloons has proved the best option for initial treatment of a direct CCF 1-3,7-9. However, the rare occurrence of spontaneous fistula closure has been reported 3,5,6,7,10,11 ,12. This case report illustrates a bilateral post trau-matic CCF undergoing spontaneous occlusion simultaneously in spite of no treatment attempt.
Case Report
A 62-year-old woman was referred to our hospital because of head injury. She was knock down by a motorcycle while walking. On admission she was unconscious and had left hemiparesis with a Glasgow Coma Scale score of 7.
A cranial CT at this time revealed right temporal lobe contusion with profuse subarachnoid hemorrhage in the right sylvian fissure, as well as hemorrhage in the sphenoid sinus but no skull base fracture was evident (figure 1).
Three days later during conservative treatment, although the conscious level and neurological signs were unchanged, bilateral exophthalmos with chemosis and SUbconjunctival hemorrhage were observed.
A bruit synchronizing with the pulse was heard on auscultation over bilateral orbital regions.
A repeated CT scan of head, on the sixth day of trauma, revealed further dilatation of bilateral superior ophthalmic veins and progressive edema of the right contused temporal lobe (figure 2). The venous drainage of the right CCF was into superior ophthalmic vein, pterygoid plexus, superior and inferior petrosal sinuses with minimal pial reflux, whereas that of the left one was through ophthalmic veins, pterygoid plexus and inferior petrosal sinus. No steal phenomenon was demonstrated.
Partial thrombosis of bilateral ophthalmic veins was also noted. Because of bilateral CCFs and her associated neurological lesions, the risk of detachable balloon treatment in acute phase and risk of possible sacrifice on one side of the parent artery were weighed against the risk of complications of CCF itself. So, a decision re-garding immediate treatment of the CCF was deferred. An elective endovascular treatment was planned in the following month.
Surprisingly, both ocular symptoms gradually improved over two weeks following initial an- giogram, which was more rapid in the left eye.
A follow-up angiogram six weeks later exhibited complete closure of the CCFs leaving a residual venous pouch on each side, symmetrically ( figure 6, 7) . At this time she was somnolent and not respond to verbal commands. However, the proptosis, chemosis and audible bruit disappeared. Because her consciousness was not regained, a follow-up CT scan was again obtained. It re-vealed no dilatation of the superior ophthalmic veins as expected but progressive communicating hydrocephalus ( figure 8) .
Therefore, a subsequent ventriculoperitoneal shunting was performed. The patient was discharged on the 104 th day of admission with residual neurological deficits but no subsequent recurrence of ocular symptoms.
Discussion
A post traumatic CCF occurs secondary to laceration of the internal carotid siphon or from rupture of its intracavernous branches, with or without skull base fracture 2. There are many explanations of the etiologic mechanism responsible for traumatic CCF.
It may be due to the effect of the shear force, penetrating injury by bony spike or sudden critical increase in the intraluminal pressure of the internal carotid artery 2,3,4,8. Bilateral traumatic CCF has been found in approximately 1-2% of patients with CCP,13.
The aim of treatment of the CCF is complete occlusion of the fistula while maintaining patency of the parent artery.
Therefore, the challenge is greater in management of a bilateral CCF. Currently, the initial treatment of choice is transarterial detachable balloon embolization 2,3,7,8,9,14. Most cases are embolized on an elective basis, but an urgent treatment is needed in those high risk patients who have progressive visual loss, epistaxis, sphenoid sinus aneurysm, cavernous sinus varix or increase intracranial pressure 2,5. Spontaneous closure of a symptomatic post traumatic CCF is quite rare because the shunt has a high rate of blood flow 2,3,5,7 . This event is far more common in an indirect CCF or dural type 2,3,15,16,17. There have been a few reports in the literature regarding the spontaneous healing of direct CCF 3,10,11,12,18,19, Seeger et al reported nine cases of spontaneously thrombosed CCF, but only two of them were direct type 18 . Nishijima et al summarized six cases of spontaneous occlusion of traumatic CCF, one of them after orbital venography 11 . Castillo et al reported a spontaneous thrombosis which was confirmed by Gd-DT-PA enhanced MR 12 . Tomsick mentioned of his four symptomatic traumatic CCFs without any attempt at treatment and another three closures following unsuccessful attempts at balloon occlusion, a phenomenon also reported by Berthelsen and Wilm 3 • Spontaneous occlusion of bilateral CCF, to our knowledge, was reported in only one case A B ~._~ __ J Figure 8 Cranial CT scan performed on the day after the second angiogram, A) Axial scan at base skull region shows disappearance of dilated superior ophthalmic veins, B) Contrast image exhibits progressive communicating hydrocephalus significantly as compared to the initial study, by Voigt et al in 1971 10 , however, this case was a spontaneous dural CCF type B according to Barrow classification 15. In our case, bilateral CCF was disclosed clinically in a few days following head trauma.
Despite no recommendation in the literature regarding the proper timing for endovas-Interventional Neuroradiology 7: 245-252, 2001 cular treatment of the acute CCF, we are reluctant to perform balloon embolization in such instance.
In our opinion, it may be a risk if we distend cavernous sinus by balloon in the acute stage of injury.
We usually delay definite therapy for at least six weeks after initial trauma, if there is no indication for emergency treatment.
Meanwhile, observation for the progressive eye symptoms and monitoring intraocular pressure are suggested.
Fortunately, this case had spontaneous healing in this period which was proved by serial angiography.
The mechanism of spontaneous cure is uncertain.
Various postulations have been advanced in the literature.
An explanation is suggested from the effect of iodinated contrast media which exaggerates leukocytic accumulation, promotes RBC aggregation and has a direct effect on the vascular endothelium leading to thrombosis 11 ,12 . Another possibility is that spontaneous thrombosis may be provoked by venostasis following alteration in the press sure gradient during angiography or due to decrease in blood flow passing through the fistula secondary to hypotension during anesthesia 10,11,12. This phenomenon is, however, usually reported with spontaneous dural CCF rather than direct high flow type 3,10, 1 5,16,20. Considering the mechanism of spontaneous closure in our case, there are two interesting situations; the patient had an accompanied increase in intracranial pressure caused by primary brain injury and had evidence of thrombosis of the bilateral ophthalmic veins.
We speculate that an increased intracranial pressure may cause venostasis in the cavernous sinus, subsequently leading to ophthalmic vein thrombosis and inducing spontaneous closure of the fistula.
This can happen simultaneously in bilateral lesions.
Conclusion
This case illustrates a very rare occurrence of spontaneous regression of bilateral high flow traumatic CCF.
It is important to demonstrate and analyze carefully the angioarchitecture of the lesion before therapeutic planning regarding the timing and method of treatment. Evidence of thrombosis of the ophthalmic veins may be a predictive sign of sponta-
